MATERIALS
For each group of 3-4 students: Four 8 oz. Styrofoam cups, a Styrofoam tray, tablespoon, waterproof marker, paper, potting soil, water, four different types of seeds soaked in water overnight (grass, bean, tomato, and radish seeds are good choices), pictures of different types of roots. Plants have many different root structures. As a seed germinates, the first part to emerge is the primary root. It anchors the plant and begins to absorb water and minerals so the shoot can develop. Some plants have a fibrous root system. You can identify these by a network of branching root-lets and root hairs appearing off the primary root. These networks can be extensive, which makes them particularly good at holding on to soil particles and in helping to prevent erosion. These types of roots support many types of ecosystems such as dunes and maritime forests. Grass has this type of fibrous root system. Grasses usually grow on wide, flat plains. These grass roots help hold the soil in place. Have you ever tried to pull grassy weeds out of the ground? The soil clings to the roots in a large clump. Without a cover of grass, soil may wash away in floods or blow away in dust storms. Another type of root is a taproot. An alfalfa plant has one main root or a taproot. Like a drill looking for water, the taproot digs in to the ground. It may grow down 15 ft. in a single season. When soil near the surface of the ground is dry, the taproot of the alfalfa is able to grow downward fast so that it can absorb the water deep in the ground. In most roots, tiny hairs are the bridges between the root
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Annette Cribbs and Abbie Weien Sixth Grade Sechrist Elementary Flagstaff Unified School District SUPPORTING INFORMATION (cont'd) and the water and dissolved nutrients in the soil. These root hairs provide a huge surface area for absorbing water and nutrients. Definitions: minerals: an inorganic substance found naturally in the earth that plants can use as a nutrient erosion: a wearing away of the earth ecosystem: a community of plants and animals and the environment with which it is interrelated fibrous root: a shallow root with many small branches taproot: one main root of a plant germinate: to start developing or sprout from a seed GETTING STARTED Groups of 3-4 students, and soak seeds in water overnight before experiment begins.
PROCEDURES
1.
Discuss with students what the purposes of the roots of plants are. Show them the pictures of different types of roots. Discuss how these pictures are similar or different. 2. Explain that they will conduct an experiment to demonstrate or test the holding power of roots of various plants (grass, beans, tomatoes, and radishes, or whatever seeds you have provided). 3. Have one person from each group get the materials: Four 8 oz Styrofoam cups filled ½ inch from the top with potting soil, a tray, and a waterproof marker to label the cups with their names. The teacher should then go around and distribute one of each seed to the groups. The directions for planting depth should be followed from the seed packets. Plant one seed in each cup. Gently water the seeds. Maintain the soil moisture by adding one tablespoon of water to each cup everyday. Cups should be kept in a well lit spot so that germination is successful. 4.Once seeds have been planted, have each group predict which plant roots will hold soil best. Each group's prediction should be recorded on a separate log or you could keep a class log of predictions. 5. After three weeks, have students gently pull each plant out of its soil. Make sure they note and log the difficulty each plant presents as they try to pull it from its cup. Students should also observe and log the amount of soil clinging to each plant's roots. A sketch of each plant's root system could also be done with this step. 6. Have students compare the size and shape of each plant's root system and log their findings. 7. Have students compare their results with their original predictions. Have them log which roots held more soil and conclude what that tells you about the types of plants that would best prevent erosion (roots with many branches-fibrous roots). 
EVALUATION OPTIONS
